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Research Productivity on Nephrology output During 2007-2016: A Bibliometric Study 
Abstract  
This study evaluates the Nephrology research output during 2007-2016. The data were 
downloaded from web of science database which was maintained by Thomson Reuters. Total 
numbers of records were 4655 with 47, 384 citations and average citations per article was 10.05. 
Nephrology is the adult and pediatric study of the kidneys and its related diseases. The 
nephrologists deals with the diagnosis and management of kidney diseases. The kidneys are vital 
for maintaining normal fluid and electrolyte balance in a body. The collected data were analyzed 
with the help of ‘Bibexcel tool’. The study also applied statistical tools such as Authorship 
pattern, Relative Growth Rate, Time Series Analysis, Zipf Law, and Exponential Growth Rate. 
Keyword: Bibliometrics, Web of science, Bibexcel, Nephrology, Authors productivity. 
INTRODUCTION 
 Bibliometric is a kind of research method; which is an emerging area of research in the 
Library and Information Science. The term “bibliometrics” is coined from two words “biblio” 
and “metrics”. The word biblio is derived from the combination of Latin and Greek word 
biblion- which means a book or paper, metrics indicates the science of metre i.e. measurement. A 
nephrologist is a physician who studies and deals with nephrology. Nephrology is the adult and 
pediatric study of the kidneys and its diseases. The nephrologists deal with the diagnosis and 
management of kidney diseases. The kidneys are vital for maintaining normal fluid and 
electrolyte balance in the body. 
Diseases affect the kidneys 
Diseases including diabetes and high blood pressure do affect the kidney adversely. 
Nephrologists deals with preventing and treating renal damage caused by these systemic or 
whole body diseases as well. 
Further Nephrologists deal with kidney disorders including 
• Fluid and Electrolyte Disorders 
• Acid-Base Disorders 
• Kidney Stones 
• Glomerular Diseases 
• Tubulointerstitial Diseases 
• Mineral Metabolism 
• Acute Kidney Disease 
• Acute Renal Failure 
• Chronic Kidney Diseases 
• Chronic Renal Failure 
• End Stage Renal Disease and Dialysis 
They need to be well aware of medications and clinical pharmacology, high blood 
pressure management, diabetes management and its complications, epidemiology of diseases and 
infections as well as nutritional management for prevention and treatment of kidney diseases. 
REVIEW OF LITERATURE 
Thirumagal A (2013)1 in her paper deals with the bibliometrics study on the publication 
of “Osteoarthritis” research. The records were collected from Pub Med database during the 
period of 2001 - 2012. Total number of records for this study was 31,465. Osteoarthritis is a 
progressive disease, signs and symptoms got slowly worsen over time. However, available 
treatment may help with pain and swelling (inflammation), as well as keeping the patient active. 
The collected data were analyzed with the help of ‘Bibexcel tool’. 
Sweileh WM, Zyoud SH, Al-Jabi SW, Sawalha AF (2014)2 studied about Assessing 
urology and nephrology research activity in Arab countries using ISI web of science bibliometric 
database. Three thousand and seventy six documents in "urology and nephrology" subject 
category were retrieved from 104 journals. This represents 1.4% of the global research output in 
"urology and nephrology". Four hundred and two documents (12.66%) were published in 
Annales D Urologie Journal. The present data reveals a good contribution of some Arab 
countries to the field of "urology and nephrology". More efforts are required by some other Arab 
countries to bridge the gap in urology and nephrology research. Overall, the quality of 
urology/nephrology research is considered to be relatively high as measured by h-index. 
Cooperation in urology/nephrology research should be encouraged in the Arab world to bridge 
the gap with developed countries. 
Senthilkumar R et al (2015)3 took a study an Astrophysics research output in India for 
the period 1989-2014. The data were downloaded from Web of Science database. The findings 
of the study revealed that the highest number of publications was in 2013 with 913 records 
having a Global Citation score 4342 and Local Citation Score of 324. It was found that the future 
trend of growth in Astro physics research output may take a decreasing trend during the years to 
come. He has also applied statistical tools such as Time Series Analysis and Bradford’s law of 
scattering. 
 
O’Connor EM, Nason GJ, O’Brien MF (2017)4 they analyzed the research output of 
Ireland’s contribution to urology and nephrology research in the new millennium: a bibliometric 
analysis. A total of 67,740 article abstracts was analyzed over the 15 years period. As 
anticipated, the USA accounted for the largest number of publications by a country [28,206 
(41.64 % of all articles)]. Ireland contributed 347 articles (0.51 % of all articles); Ireland's 
contribution to urology and nephrology research was highest in BJUI-British Journal of Urology 
International [76 articles (21.90 % of Irish total)]. This study was found to be the largest 
bibliometric analysis in the field of urology and nephrology at globally. This study provides a 
novel overview of the current Irish urology- and nephrology-related research, and examined 
results with comparison within the international community. 
RESEARCH METHODOLOGY  
The data for the study were retrieved from wed of science database, which is a scientific 
and indexing service maintained by Thomson Reuters. The Nephrology research output was 
taken during 2007-2016. For this study bibliographic details such as author, document type, 
collaboration, etc. was analyzed using bibexcel. Bibexcel is a software package used for 
bibliometric analysis and information visualization. The collected data were analyzed with the 
bibexcel software, Manual, Microsoft Excel Sheet and presented for better understanding. 
OBJECTIVES OF THE STUDY 
✓ To find out the year wise distribution of the article 
✓ To examine the Authorship Pattern, Single author Vs Multi authors and prolific authors  
✓ To calculate the Language wise distribution, type document wise distribution  
✓ To examine the country wise and zif law of Nephrology research 
✓ To identify the Relative Growth Rate  
✓ To find out the Exponential Growth Rate  
✓ To determine the time serious analysis 
ANALYSIS AND DISCUSSION  
Table .1: Distribution of Research Literature on Nephrology 
Year Records Percent 
2007 280 6.02 
2008 323 6.94 
2009 349 7.50 
2010 383 8.23 
2011 401 8.61 
2012 474 10.18 
2013 511 10.89 
2014 476 10.23 
2015 600 12.89 
2016 858 18.43 
Total 4655 100 
 
Figure .1.1: Distribution of Research Literature on Nephrology  
 
 Table 1 (figure 1.1) shows the frequency distribution of research literature on nephrology 
over a period of 10 years from 2007 to 2016. Of the total 4655 records on nephrology literature, 
maximum contribution was found during the year 2016 i.e, 858 (18.43%) and followed by 2015 
i.e. 600 (12.89%). The minimum number of contributions was 280 (6.02%) in 2007. The study 
reveals that the majority of the articles published in 2016 were 858 (18.43%). It shows that 
Nephrology research output was going on decreasing trend. 
Table – 2: Authorship Pattern 
Authors Publications Percent 
Single author 651 13.98 
Two authors 605 13.80 
Three authors 567 12.18 
Four authors 479 10.29 
Five authors 480 10.31 
Six authors 454 9.75 
Seven authors 318 6.83 
Eight authors 282 6.06 
Nine authors 189 4.06 
Ten authors 139 2.99 
More than ten authors 491 10.55 
Total 4655 100 
 
Table 2 reveals the authorship pattern on nephrology research. The highest number of 
papers published by single authors were 651 (13.98%), followed by two authors i.e 605 
(13.80%), three authors with 567 (12.18%) and more than ten authors with 491 (10.55%). Five 
authors contributed 480 (10.31%), four authors with 479 (10.29%). Six authors contributed 454 
(9.75%) and seven authors with 318 (6.83%). Eight authors with 282 (6.06%) and nine authors 
with 189 (4.06%). Ten authors contributed 139 (2.99%). This study reveals that the majority of 
the articles published by single authors were 651 (13.98%). 
Table - 3: Single Vs Multiple Authors 
Authorship Pattern Publications Percent 
Single Author 651 13.98 
Multiple Authors 4004 86.02 
Total 4655 100 
 
Figure – 3.1: Single Vs Multiple Authors 
 
Table 3 (figure 3.1) shows the single author Vs multiple authors on nephrology research 
output during 2007-2016. For the purpose of analysis, the researchers have classified the study 
into two phases viz., first phases, Single author and next phase Multi-authors. It is clear from the 
following that the Single author records were 651 (13.98%) and multiple authors were 4004 
(86.02%). Majority of the articles were published by multiple authors during 2011 to 2015. 
Table - 4: Prolific Authors  
Prolific Authors Records Percent 
[Anonymous] 58 0.22 
Schaefer F 52 0.20 
Jager KJ 45 0.17 
Zoccali C 43 0.17 
Kalantar-Zadeh K 36 0.14 
Ronco C 35 0.13 
Craig JC 32 0.12 
Jhaveri KD 27 0.10 
Perazella MA 27 0.10 
Ingelfinger JR 27 0.10 
 
Table 4 shows analysis of 26011 prolific authors and 4655 records. It reveals that 
Anonymous is the most productive author contributing 58 (0.22%), followed by Schacfer F with 
52 (0.20%) of articles, Jager KJ with 45 (0.17%) and Zoccali C 45 (0.17%) of articles 
respectively. A total of 26011 prolific authors contributed entire research output of the period 
under study.  
Figure – 4-1 Collaborative Authors in Nephrology Research 
 
Above figure 4.1 shows the collaborative patrern of research work. The “Ingelfinger JR” 
had collaborated with others in large level, followed by Kalantarzadeh K, Schaefer F, Jager KJ, 
Zoccali C, Dekker FW and etc. 
Table – 5: Language wise Distribution 
Language Records Percent 
English 4195 90.12 
Spanish 214 4.60 
French 117 2.51 
German 54 1.16 
Turkish 23 0.49 
Portuguese 19 0.41 
Polish 10 0.21 
Russian 7 0.15 
Serbian 7 0.15 
Italian 4 0.09 
Korean 3 0.06 
Icelandic 1 0.02 
Rumanian 1 0.02 
Total 4655 100 
 
  The distribution of nephrology literature by language wise shows in the table 5, the 
scholarly communication which is reflected through English language in all the countries, 
irrespective of the native language published about 4195 (90.12%), 214 (4.60%) research output 
was found in Spanish, 117 (2.51%) research output in French, it was 54 (1.16%) in German, 23 
(0.49%) research output in Turkish’s, 19 (0.41%) research output in Portuguese, 10 (0.21%) 
research output in Polish, 7 (0.15%) research output in Russian, 7 (0.15%). It is noteworthy to 
mention that the majority of the articles are published in English language i.e., 4195 (90.12%).  
 
 Table – 6: Distribution of type of Document  
Document Type Records Percent 
Article 3152 67.71 
Review 536 11.51 
Editorial Material 450 9.67 
Meeting Abstract 287 6.17 
Article; Proceedings Paper 110 2.36 
Letter 62 1.33 
Biographical-Item 18 0.39 
News Item 17 0.37 
Correction 14 0.30 
Article; Book Chapter 5 0.11 
Review; Book Chapter 2 0.04 
Editorial Material; Book Chapter 2 0.04 
Total 4655 100 
 
Table 6 reveals the type of document wise distribution of publications. It is an accepted 
fact that most of the scholarly communication of scientific research was published in the form of 
articles 3152 (67.71%), editorial materials were 450 (9.67%), meeting abstracts were 287 
(6.17%), article proceeding papers were 110 (2.36%), letters were 62 (1.33%), biographical item 
were 18 (0.39%), news items were 17 (0.37%) and corrections were 14 (0.30%). The minimum 
(0.04%) has published in reviews, book chapters and editorial material. 
 
 
 
 
 Table – 7: Country wise distribution (Top ten) 
Country Records Percent 
USA 1534 25.55 
Italy 364 6.06 
UK 335 5.58 
Canada 334 5.56 
Germany 310 5.16 
France 278 4.63 
Spain 248 4.13 
Australia 236 3.93 
Japan 183 3.05 
Turkey 169 2.81 
Total 3991 100 
 
The total number of publications in nephrology was 3991, with regard to international 
collaboration during the period 2007 – 2016. The above table shows that contribution of top 10 
countries. The largest contribution to international collaborative papers on nephrology research 
found in 1534 (25.55%). The USA dominates first position, and followed by Italy with 364 
(6.06%). UK contributed 335 (5.58%), Canada with 334 (5.56%), Germany with 310 (5.16%), 
France 278 papers (4.63%), Spain produced 248 (4.13%), Australia published 236 (3.93%), 
Japan produced 183 (3.05%), Turkey contributed169 (2.81%). The study reveals that the USA 
had published the majority of the articles i.e. 1534 (25.55%). 
Application of Zipf Law  
The keywords which were used for each and every year in the nephrology research 
articles are analyzed with the help of Zipf Lw. The number of keywords used in the scientific 
publications can be identified. 
 Zipf law governs relationship between the rank of a word and frequency of its appearance 
in a long text. If “r” is a rank of a word and “f” is its frequency the Zipf’s law stated as flow:     
rf = c 
          
 
 For this nephrology research 28900 key words were used as mesh headings. Out of which 
Top 10 key words were chosen for implementing Zipf’s law.  
Table – 8: Keyword wise Distribution 
Keywords Records Percent 
Chronic Kidney-Disease 522 1.81 
Mortality 385 1.33 
Disease 333 1.15 
Outcomes 315 1.09 
Stage renal-Disease 309 1.07 
Dialysis 275 0.95 
Children 268 0.93 
Management 235 0.81 
Hemodialysis-Patients 234 0.81 
Glomerular-Filtration-Rate 232 0.80 
 
Figure – 8.1: Zipf Law 
 
Table 8 (figure 8.1) shows the keywords appeared in the ‘Keywords’ field of nephrology 
was analyzed for the purpose. The frequency of occurrence of words among the publications 
revealed that the word ‘Chronic Kidney-Disease’ is highest with 522 (1.81%), followed by the 
word ‘Mortality’ which occurred in 385 (1.33%) publications. The word ‘Disease’ occurred in 
333 (1.15%) publications. The word ‘Outcomes’ occurred in 315 (1.09 %) publications. It is 
observed that the word ‘Chronic Kidney - Disease’ got first position of nephrology research.  
Table – 9:  Relative Growth Rate and Doubling Time 
Year R. o/p Loge1p Loge2p Rt(p) Dt (p) 
2007 280 - 5.64 - - 
2008 323 5.64 5.78 0.14 4.95 
2009 349 5.78 5.86 0.08 8.66 
2010 383 5.86 5.95 0.09 7.7 
2011 401 5.95 5.99 0.04 17.33 
2012 474 5.99 6.16 0.17 4.08 
2013 511 6.16 6.24 0.08 8.66 
2014 476 6.24 6.17 0.07 9.9 
2015 600 6.17 6.40 0.23 3.01 
2016 858 6.40 6.75 0.35 1.98 
 4655   1.25 (0.13) 66.27(6.63) 
 
Table 9 predicts the relative growth rate and doubling time for the total nephrology 
research output. The analysis of nephrology research output at International visual aid provides 
that its relative growth rates have contradicted progressively from 0.14 in 2008 to 0.35 in 2016. 
During the whole study period ‘Doubling Time’ for publication of all sources in nephrology 
research output has decreased from 4.95 in 2008 to 1.98 in 2016. During the study period 
doubling time values was 66.27 (6.63) years. 
 
 
Table – 10: Exponential Growth Rate 
Year Publications 
Exponential 
Growth Rate 
2007 280 - 
2008 323 1.15 
2009 349 1.08 
2010 383 1.10 
2011 401 1.05 
2012 474 1.18 
2013 511 1.08 
2014 476 0.93 
2015 600 1.26 
2016 858 1.43 
Total 4655 10.26 
 
Table 10 shows that the Exponential Growth Rate of publications in nephrology research 
during the period of 2007 - 2016 (10 years). The highest growth rate ie 1.43 was found during 
2016 with 858 publications. It is also found that the Exponential Growth Rate was found to be 
10.26. 
Table 11 - Time Series Analysis on Nephrology 
Year 
No. of 
Publications 
X X2 XY 
2007 280 -4 16 -1120 
2008 323 -3 9 -969 
2009 349 -2 4 -698 
2010 383 -1 1 -383 
2011 401 0 0 0 
2012 474 1 1 474 
2013 511 2 4 1022 
2014 476 3 9 1428 
2015 600 4 16 2400 
2016 858 5 25 4290 
Total 4655  85 6444 
 
The Straight line equation is applied to arrive at estimates for future growth under the 
Time Series Analysis. 
Straight Line Y c= a+bX 
Since ∑x = 0 
a =  = 465.5 
b = = = 75.81 
Estimated literature in 2020 is when X = 2021 – 2011 = 10 
= 465.5 + 75.81 × 10 = 5413.1 
Estimated literature in 2025 is when X = 2026 – 2011 = 15 
= 465.5 + 75.81 × 15 = 8119.65 
On the application of formula of time series analysis and the results obtained separately 
for the years 2021 and 2026, it is found that the future trend of growth may take an increasing 
trend during the years to come. Hence that there is a positive growth level of nephrology 
research output. 
Table 12 Citation Analysis of Nephrology  
Year No. of. Citations Percent 
2007 114 0.29 
2008 603 1.53 
2009 1415 3.58 
2010 2180 5051 
2011 3020 7.63 
2012 4120 1041 
2013 5136 21.98 
2014 6067 15.33 
2015 7349 18.57 
2016 9560 24.16 
Total 39564 100 
 
Table 12.1 Citation Analysis of Nephrology research output 
 
Table 12 (figure 12.1) shows the distribution of year wise citation analysis in Nephrology 
research output. The highest numbers of citation are 960 (24.16%), in 2016. The lowest number 
of citations are 114 (0.29%) found in 2007. The study reveals that the majority of the citations 
received in 2016 i.e. 9560 (24.16%). Therefore, the Nephrology research has got increasing trend 
in citation analysis level during 2007 - 2016. 
 
FINDINGS AND CONCLUSION 
➢ The majority of the articles was published in 2016 i.e. 858 (18.43%). Nephrology 
research output was going towards decreasing trend. 
➢ The majority of (13.98%) the articles was published by single authors. 
➢ The study found the single author Vs multiple authors of nephrology research output 
during 2007-2016. The majority of the articles were published by multiple authors from 
2011 to 2015. 
➢ The analysis of 26011 prolific authors and 4655 records, reveals that Anonymous is the 
most productive author contributing 58 (0.22%). 
➢ The study found the “Ingelfinger JR” was the author who collaborated with others in 
large level.  
➢ It was identified that the majority of the articles was published in English i.e., 4195 
(90.12%).  
➢ The study reveals that most of the scholarly communication of scientific research was 
published in articles 3152 (67.71%). 
➢ The total numbers of publications in nephrology were 6005 with international 
collaboration during the period 2007 - 2016, and revealed that the USA had published the 
majority of the articles i.e.  1534 (25.55%). 
➢ The frequency of occurrence of words among the publications revealed that the word 
‘Chronic Kidney-Disease’ got highest with 522 (1.81%), occupied the first place on 
keyword analysis.  
➢ During the whole study period ‘Doubling Time’ for publication of all sources in 
nephrology research output has decreased from 4.95 year in 2008 to 1.98 year in 2016. 
During the study period doubling time values was 66.27 (6.63). 
➢ Exponential Growth Rate was found to be 10.26. 
➢ During 2021 and 2026, the future trend of growth will predict that it may take an 
increasing trend during the years to come.  
➢ Majority of the citations was received in 2016 i.e. 9560 (24.16%). Therefore, the 
Nephrology research has got increasing trend in citation analysis level during 2007 to 
2016. 
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Background  
Bibliometric analysis is increasingly being used for research publications assessment; the 
main objective of this study was to explore research output in Nephrology across the globe. 
Scientific articles and reviews published from the 106 countries in “Nephrology” subject were 
screened using the web of science database. Research productivity was evaluated based on a 
methodology developed by analyzing the annual productivity, exponential growth rate, Doubling 
time, Time serious analysis and authors as well as country contribution on Nephrology research. 
Results 
Four thousand and six hundred fifty five documents were found in “Nephrology” retrieved from 
web of science database. This study presents the majority of the articles which were published in 
2016 i.e. 858 (18.43%), most of 651 (13.98%) the articles was published by single authors in 
nephrology 26011 prolific authors and 4655 records were also identified. It reveals that 
Anonymous is the most productive author who contributed 58 (0.22%), and the majority of the 
articles was published in English language i.e., 4195 (90.12%). As far as type of document was 
concerned most of the scholarly communication of scientific research was published in articles 
i.e. 3152 (67.71%). The total numbers of publications in nephrology were 4655 during the period 
2007 – 2016. It reveals that the USA had published the majority of the articles i.e. 1534 
(25.55%), and the word ‘Chronic Kidney-Disease’ is got 522 (1.81%), doubling time values was 
66.27 (6.63), Exponential Growth Rate was found to be 10.26. During the years 2021 and 2026, 
it was found that the future trend of growth may take an increasing trend during the years to 
come. Hence there is a positive growth level of nephrology research output. 
Conclusion 
The present data reveals a good contribution of some countries to the field of “Nephrology”. 
Overall the quality of nephrology research is considered to be relatively high as measured 
through time serious analysis. Cooperation in nephrology research should be encouraged 
worldwide to bridge the gap with developed countries. 
